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(57)Abstract: B J" ^ 

PROBLEM TO BE SOLVED: To provide a technique for 
eliminating capacity loss in an information accumulation 
capacitor for use with a silicon nitride film for a capacity 
insulation material. 

SOLUTION: A capacitor C for accumulating information 
is composed of an accumulation electrode 27 consisting 
of a doped polycrystalline silicon film, a capacity 
insulation film that is made of a silicon nitride film 28, 
and a plate electrode that is made of a titanium nitride 
film 29. By composing a plate electrode with the titanium 
nitride film 29, the depletion of the plate electrode is 
suppressed and the capacity loss of the capacitor C for 
accumulating information can be reduced. 
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t$tt 1 1" a ¥8ttft*laia£II. 

2 ] M*n I £4ta^<HMflHHflBlc 43 

m#n 3 ] mmm i s fc« 2 ie«<D¥«f**»[H]ss 
v^t, iwE«wsttnwso«ija**LTfe»)s r® 

ft* 'J 'a RWSO*8Hiaoi*lSB543 * aJH8B5 
nfcHtjf2^fk-> u 3 ym. £ tiR^S 
©»«WiortSffiK:*ai?nfc»i3S{b-> y 3 

Sft&ffttm i: L T«flB-T 5 c 4: f * 

ffitDSffitc, ->U 3>&;b>£&3^jg%WS/&SftT^ 
C«I«JB 6 ] M£g 1 ~ 5 «l,^n* 1 ^JCISKO* 

i/9 ' • tf'V b5"(yffim<DDR AM-b;l/T*3& 

*Cfc«#«fc-r*iWiftll«liI8«llo 
CttWB 7 ] 3ttJgtt<0ii*Sig*£ k , §MW 1 0 n m 
WTOSffcf 'J 3 >«*ttA,TR»j- <bt\Z>&mm% fctt 

[0 0 01] 

ifflfc<fcU : *©Kj&»ffi£fJl l JU WfC, DRAM (Oynarai 
c Random Access Memory) Z%?%¥mi*mfk®&8iW 

[0 0 0 2] 

Ca*«0«tR] ^«{**«lHlSS^co— Die, /t'J-fe 
;UAM^y^/l/flsHR||-|M I S !•' E T (Metal Insulator 
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2 ■ ■ 

Semiconductor Field Effect Transistor ) 45 J: If §81 

LfrU dramij, ^o^safttc^^-ey-b 

»'J> L T . tt*£«r1$tbWST-r S i ^ IBIBtf* * . 

[0003] =tCX\ 64Mb i t W±<DDR AMT' 

+ • A— ■ t:-y h^'O (Capacitor Over B 
10 it line ; COB) «ifi£U «;|**1I£R« 

. [0004] 443, nffi^osmffsffi^feffiffiiMlt 

fflS«^^e.^ay*y-b;i/cov^T(i, wxtfigs 

§tf?fif rjfflL S I ^tyj ¥$6^1 lfl 5BI8fr, fi» 
il)iff§lf, P 1 9(cfB^fe§ 0 
[0 0 0 5] ±K**y-fe;W:LTM\ W*.tf. ¥Wt 
*K©£ffi±Ktt«LfcS 1 'J -feyl/MM! 

M I S F E T©y- h U ciom 1 

20 ±micmmLrzm2mmmr'^^>j-t>vmumM i s f 
*tii«Lfc*3#*it?*t y*;uasusM isfe 

'J-tJimfcmu ISFE T<0fl&*O3FI««l#»{«i«O 

s 4 ««»<o±jiK:it« l fts 5 #n^T'it mmmmm 

4T.a o 

[0006] mmmmm^mm^ommmmmcmty 
**«B!t-r«a 5 inn*; itf r u- nitiwts 

ffi"6WlBllSt±> «ffittOfii/-><k^W§51SBSft (Chemical 
Vapor Deposition : CVD) i£tc J;oTit«^ n-5^F 

mi, w*{fy> (p) ^iiiD^nrc^ a a a ->y3»i 
icfcoTt/efiScsns. 

40 [00 0 7] 

«\ ^^'J-tryl/gRfflM ISFE Toy- Hl^lfiSi 
-raSuf^ 1 «^T'M ISFE Toy- r-SlitfflM 
Stx, e-y h^W^T«imn2iB3i§TlilBiT*M ISFE 
TCQV-X, KUl'y*«Blt-r5-WO^W«l4yi(*« 
Wk:aLT»tJ-6n*«f«7L<Ort»»ca 1 
2^5, ^5>IC, MI SFF.TCOV-X, h'tr^yzw 

50 ttbnT^i> 0 
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[0 0 0 8] ±1ES"J1M H»tttk««B«lttk:2L 
<, 0]* 'JIM F^OiS^ 8 0 0"CfcU:<7) 

OBBHA^-fSo COfcaft, 5/ 'JIM KBftJ&SLfcSfc 

[0 0 0 9]-^ «HR«aiffiSSR?oCIR*S««l 

*■*■*» 5 muHsj: yyu-h nmttw&? «&6« 
iiB^M** i o o%gte{fcs*sfctf> 

fcli, 7 0 0 XW±OSlT«l^it^S^S^o 
m^&&£<DmM%mf%tcMa&, MI S F E TOV 
>!K*O^W«5* 1 0 0 %S14{t^-t±^tc^*igSO 

[0 0 1 1] *«B0165tt, 8»6»*micB{ki' , J 

s ffi»i*^^ <-rci:oT**s a«*a«-r * c <k « 

[0 0 12] *§?WOWI546mc^<0ffiOBWi:«f« 
[0 0 13] 

( l ) *58W©*aWMI8llilB«Bt±, 
«ffii:, WPtf 1 0 nmJMToafk^'Juvil*^-? 

- h ttSli&BK * fc te#Bfk-&tJtc <fc o T«/&£ n, 

[0 0 14] (2) $fc, *52fJO#^tt:mSi[HlK^f® 

(Dum-xmt. ±Lmm<Dwmnmt, mp*m onm 
WT^afk'>y"3>«*»A,TK»5nsftJBMs/itt 
MSfka*^ ^ s y u- h vis^ t tc j: o rttM 5 n& 

±Eyu-h««*«tfrt-*ftJBMSft(i^afkfrfttt 

[ooi5] ±ELrc#S(cj:ntf, mmmmnicm 



(3) *f|JH 2000-1 83299 

u- h«s**Bttoav^fk¥W««j«ftS-e««Lfc 

^J«IH S f±£fitfk&«l £ o T WfST 5 c i: £ J: 0 * 

«*&KfHS fcttftKfkfttolc cfc o TffifiW & c 4: ic <t 
0, yu-h«Si*j«fetf*SI«acoias«ffico«S2fkA t ^ 

[0 0 16] 

[ o o 1 7 ] m *3%m<D-mm<Dmmv&% d r 

Lx B»«ttH2IIelK(0— SB^fo 
[00 18] p&vm&g i i'V3>fr$lZZ¥mt*WIR 

£/c, pJg^x;l/2£HtyJ;? tCn^07^-7^x;b 

[0 0 19] &^x;l/<E>£ffifc:ta\ #»»«6tfJBi«3 

nr^*o »«««6tt»fk'>U3>K^6*o, 
i o^ffijcferitstifcaai 7 fc&iwksnfcWk 

[0 0 2 0] pJB^x/U20±ffitCttDR AM^pt^'J 
-fe/l/SftfflM I S F E T Q s tfJ&S^ntVSo $fc, 
iO p^^x;l/34oJ:O r nfl5^x;U4tD±ffitCti§^ n^-^ 
^;1/M I S F ETQn3o<fctf p^-f*/I/M I S FETQ 
p^fiSc^tlTl^o 

[0 0 21] ^^&'J^;l/il^fflM I S F E TQ s ti, p 

/cy-ha<si oi:. y-h«ni oowpjo P fg^x 

;!/ 2 Oolite ^^nfe^ffiW^WftffilSi l tA^Bft 

*M*fkfcJ;0}Bfi!E*tifcttfk^ l J=i>ai^64«o y 
- h TttI 1 0 [±, tf IMJS 7 0 n mCO^ISSi/ 'J 3 > 
40 IlOa, 0 nmiOHvN h7YK (T i 

N) HO bfeitflUBE-l 0 0 n m<D£>77. : r> 

(w) iiocoaiiittscfcmso *fc^ ^ 

1 HcttnJBO^ttUB, Mx.tf at* (A 

s) srctt'jy^A^tiri^So 

[0 0 2 2] p<e'J-tr;UigtRfflM I S F E TQ s C0^- 
Mt S I 0 O ±S tc S f k ^> U n > Kfr 6 4 5 + -V 7°. 

ttittiHi 2/)«?n, $e>{c^co±^^^fb> , J=i> - 

Ml 3THto*l5 0 Sfk^'Jn>IHl 3 ti. 

50 siKwriatt&toxtciijiiisnSo ftfc, ^^'j-tr;uiii 
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fcfflM I S FETQs©y-hWSl Oli, DRAMO 

7- mt LTWffi-rsfeo-pfio, »««ri«6o±ifii 

[0 0 2 3] nf+*;l/MI SFETQnli, p 

JB*x/l/3tD±ffi±K:JB/S*n, y-Hft»H9«:^L 
TfB/*Sttfcy-h*Sl 0 4:, y-h«Si OOSOOI 

1 O&li&EfcHttT&So ^«%¥W*ffittl 4ttf6« 
Son* 1 4 afc«*ffi<On* 

'$1 4 b£fr&ftt>, ^WSLDD (Lightly Doped 
Drain ) flKfiSrflBfiStLT^o 

[0 0 2 4] p *;I/M I S F E T Q p ti, 

n©*x>U4 0±flB±fcJBfK«n* y-h««M9*^ 
LTJBjSSftfcy-hWSl 0£, y-F»ffil 0* 
"«<£> n ff^ X ;U 4 0^ffiJcJBfiE5nfc^3ffiW^»»®tt 

ai o««nEi:n*"P»5o sae 

ss^p- 1 5ahffi?ije^ P + B*mw 

tI$c 1 5 b £^£>&9. l^WSLDD (Lightly Dope 
d Drain ) ffiifi*J&«LTVSo 
[0 0 2 5] nft^/l/MI SFETQnfc'J;a'pft 
*;bM I S F ETQpOf-htil 0 <0±/f tctiM: 
S/UnvH^ftftS + ^y^KliMl 2 3W6/£StU ill 

mat, m^mit^v^ym^ft^^ F^*-;i/ 

[0 0 2 6] **'J-fe;l/fflJ?fflM ISFETQs, nf- 
**;1/M I S F E TQn^«tt/pf+^M I S F E T 

Qptt, jms&iiki 7TS^nro^ 0 mrsmmmi 

7(±, Mxtf SOG (Spin On Glass )I17a, TE 
OS (f h7ih*^7» *mW7s£L77X^r 

cvDj£t*:«fc»)jg««nfcKfk^y=i>ii (ccfteo 

S*ftBtfc(/^-5) #fk3*««ttffi* (Chemical Median i 
cal Polishing : CMP) »c£ 0¥Sft£ftfcT E O 
Sgg{kMl7b, T EO S&ffcHl 7 cfectt/ttfti/U 
3>Mi 7dO«iIi:t5i:tmiio 

[0027] mmmmmi i±ici±)*v fsb L&cfca* 

$lJi&*§118 (Ml) ^M^ntt/^o t*7hlB 
Lfc.fctfSfilJllEttl 8 (Ml) ti. M^tff-^y (T 
i) Hi 8 a, ^^hvY FIR 1 8 b*5£0^> 
WfVfil 8 c(DfflMM£-r$>C£tfVZZ>o cntc 
cfcO, £«y htBB Lfc^tfS I MMU 1 8 (Ml)Sfi 
fiStfkLTDR AMOttftES^-rscfc^TSSo S 
ft, FffiB L£ffi 1 JHrlE»U 8 (M 1 ) 

n&<kr set 

[0 0 2 8] tf «y htfilB 1 9*^LT-JW) 

**'J*/l>iSIRfflM I S F ETQstcft^^nSWft 
l |(c»«E*nSo ^7^1 9tt, M*tfn 
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6 ■ - 

t**£o arc, 9t\£vhmit<Dmmmc 

^>->'J^K (T i S 12 ) IB! 2 0 A^flcS tlT 
i^o cntCctDtT-y F»B LiT^i 9 4:OffloS 

[0029] annE&u 8 (mi) a, «2 1* 

frLTn*ir*/bM I S F E T Q n 0)^«itil¥»ftS« 
1 4fed:y p^-^*;UM I S F ETQp<D^ma¥MW 

a«i 5fc»«*n£o ^rc, «ijie«i 8 (md 

l 4, l 5fc<0»tt»»cttf-*>"> 

'j^FNS2 oOTM^nti^o entefco an use 

Ml 1 8 (Ml) 14, 15 £<D?$<D 

[0 0 3 0] fc^hSBLfc<fct/£lJlK»l 8 (M 

1) tig{b>'J3VM*^4S*^^^ , tt»K2 2 a*5 
£lf+f--f F^*-;UX^— *T2 2 bTfflfotu 2S£Ji 

t£SOGfll2 3a, C M Pr£tc J; 0 ¥.t§{k*£tTrcT E O 
S mtm 2 3 b T E O S fttklH 2 3 c 08UIH i: 

[003 1] mmtmm2 3<D±mv>**:V7u<f{cte 
mmwmm&mm^ctffc&zftT^&o ar^ mm® 
mommmmmz 3^±«£j«&»K2 4tm&tnr 

4:«iaiHlgSi:<OHoai8oa±*l»±-r« c 
[0 0 3 2] **rlHz;l/a«fflM I S F ETQ scD^v 

y 1 9^ir^7 fujb Ltcawsns^wft*** 

9 1 m-mic i; o tmj&z n§ y 9 y 2 5 # nt 

®mm?c&, ^7^2 6ic»ittsn*»«!*S2 7 

a, Blk'>U3>«2 8^&ft5S«WiMi:, 

+>C F^^T FIB 2 9 A^4S^U- F«S4:^6«fies 

[0033] ?ss*t«S2 7 ti. F-^snrc^ 

JSa^'j3>Bllc<kr?T«tiKStl*o ^u-F«at 

#iaiB!, XrVt-l' F^^ F (WN) IHftfOfi 

K{k^*ffiffl-r*ci:fe-e#6o 

[0034] wwsaifflsajR^c^jjitctt, M^tf 

3 1 (M2) WMJtlTl^o S2BE«3 1 (M 

2) t±, f«K.(f^^>«3 t a, 7;l/^r.^A (A I ) 
50 IH3 I btsit/^^vr^ F FIH3 1 c(DW«^ 
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[0 0 3 5] SR 2 h'SrtSS^ 3 I (M 2 ) (i. 75^3 2 £ 
/fLTlg 1 m&M 18 (Ml) icgMJSSnSo ^7^3 
2H\ M^tf^^>IK*5J;a^^>^^ Hv-t' K«©« 
jfM^b&S&SJf 3 2 a VDffilcJcS^vyxr- 
yBiS 2 bO«»Mi:-r5Ci:^t?^5 0 

[0 0 3 6] 2g2®K8l3 I (M2) ISJBiltaiiUJSi 3 
3T«totl, JIHtfiKH3 3 0JJI(cUS2)liBM3 1 

(M2) fcl*0fll*£3]MES3 4 (M3) jWB/£SttT 
0>^ o feffil^lS 3 3 tt, Mx.(f T EOS &<fcJK 3 3 
a, S OGM3 3 bfcJctfT 4 0 S»{tK3 3 c« 
Mfc-TSCfctfT'tSo ^31EH3 4 (M3) 

^^2iEii3 1 (M2) titers 2 tmm^r^ 

[0 0 3 7] *mM<D&m-U&ZDRMA<DW£. 

7jm<o-m*m z 1 3£ffl^Tx@McgKej!t-£o 

[0 0 3 8] H2til^r^otc, pBVtt:m.fritf 

1 OQc m^jg^ > U a >m^S^ 5 * £ 1 

[0 0 3 9] >^»J-fe;!/«rJBfig-rS®« (A® 

« : 7 U^) <D¥«tt£E 1 iCnff^m fll* 

*fj7i"ftmm®& (Emm cd-s$ 

WMISFETQn«)S-r§Sf) fcp^>*E«k 
ffllx.tf*'?* (B) %'(*>fI*>&frLT p&V xfr 
2, 3*fl5$U iai2IeJSSOfto<0— (pft^l/MI 
SFETQp«MT«i«) fcnJB^WW. tfOxtfU 

fc, CO-r^yfl^JiWC^^T, MISFETOL* 

(B F2 ) &pJg"^x;U2. 3 43<fctfnJK , >x^4tC^ 

if 6 i i: r * y t u-r o P m v x;b 

2tcy^X^fiSAt-S0)«:Bj±-r5rc«)^fl5fi!t«*l-5o 
[0 0 4 0] &tc, m3\C7j\t£oic, pfB^x;U2, 
3 43<fct/nJB l >x;l/4<0*a{B«:HF (7*ygg) ^£D?g 
«*ffioTBfcff*Lfc», *«Eft:«ffil £8 5 O'CfBlST* 
£x*v MfgffcLTpJB^x;^. 3 fcJ:O r nJB r >x;b4 
0*SffiU:BliP7 nmaSO«»fty«-He«Hl9«:fB 

[0 0 4 1 ] :^tc. y-He»K9tD±8l5lcy- hli 
10A, 10B, 10CW«tl>o y-hlllOA 
(i, * * i; -fe/HatRHJM ISFETQs 0-;W*WJfiK 
U gttffl«W^OSiiaT(±7-KWWLi:LTttlfig'r 

So coy-nsi oa (7-ksswo wis* -r& 
*>^y-hU(±, ^^ey-b/uiatRiijM i s f Ei*if 



(5) $$|JB 2 0 0 0-18 3299 

«T*s,MF8ffiifflrtoai/j^srwj«stiSo « 

SfiJc^n^o y-hlll 0 B*5J:t/Y-h*Sl OC 
H2[le]K(Dn*+*;l/M I S F ETQnfcitfpf 
+ */UM 1 S F E T Q p (D*-S»*ffldE"r S 0 
[0 0 4 2] y-Hgl OA (7-KdlWL) *5<fctf 

ilOa*¥i*lfil±li:CVDffiT««U 

^<D±gptcBl» 5 0 n mit^)f^ >t"^ h ^ KM 1 
0 btmmi 0 0 nmgffiO^y^xylBU 0 c 

x'<y#v>tn%T*mnt*Zo £&fc*o±»K«jp 1 

50nmi«^7^J68il 2. S»Jx.tfSft>"J =i 
>JK£C VDSTitL/clI, 7* bb^XHl^vx 

*>Wf>Sl 0 c t^mi^>V^y\M \ 0 a'fctfE 
20 l£UTM#Ol?ffitcS5ffiSx^)^U H t-i' FJBjWgjgffftS 

■ft il*ttffl-r* c i: fe-e*« 0 
[0 0 4 3] y-hftSl 0 A (7-FJSWL) O-gP 

J tOi/-Fafii«:2-2. 5 0/T]fiSfc 

cot\ ^-Faaasfftaa-rsciiA^T^So s*:, y 

-MilOA (7-H»WL) ^Z^^-^AE^^: 
[0 0 4 4] ^tc, ±IE7* M/^H*Kil/c 

©aii^Hprc F^-rxy^vifjsa^^* h u^x k 

y-h«tgl OA (7-KSWL) fecfcCFy-hfg 
ffi 1 0 B , IOC OT»W^^fiS«(Oy- h 9 

40 *<0$ST*(iy-hte»K9 0iHE^ffiT-rSo ^ 

oT, Bijnfty-H6«K9 0Hfl«r5Jt#-r So 

[0 0 4 5] ^(C, nfF^x;U4(Cpfg^M1^, M^tf 
^ ^ ^^:-r * yfi% L T h vli*S 1 0 C ©Sifl) 
nff^x;b4tcp- 5a*M«o £ 

/c, pfB«j7x;U2, 3(CnfB=pffi!ftl, («Ktf»J 
>fT5iA*LTy-K1i*6l 0 BOMliJc0pff^x;U3 
ten- 4 a*flgfiKL. y-Hgl OA 

0)i5ffllOpfl5'>x;U2tc^*6«s*S|*8S«i 1 SrJBfiEf 
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S F ETQstffBlSSttSo 

[0 0 4 6] 0 4 tc^-T J: 9 t ± 

ICC 0 nmSSOSft^'JnvR I 3 £ 

LTfi^o y-hlli OB, 10C±0)g{k>' 

[0 0 4 7] ±127* H/^M«iiLfc 

Hifliai80n»*x;l/4fc:p»^»E«i, 
JR«r^^>JT"65&*LTp^ + *;l/M ISFETQpO 

p * £J¥«ttffiJKi 5 b (y-x. fw» 

%>C*>fr-Bii*LTn^^^;UM I S F ETQnOn 

4b (V-X, FLm-v) £flMf 
5o CtUCfctK JSai3Bti:pf-fr*;l/M I S F ETQ 
pfcitf n?-*:M/M I S F ETQntfMJnSo 

[0 0 4 8] Hstcs-r.fcSfc, ¥#ftg*gl± 

&CJ3IJP3 0 0 nm^gcOS OGI 1 7 a*Xbf V^fcL 

fta, *»*»Ki«r8ooic, i#m&mimLTs 

[0 0 4 9] «C $ 0 GM \ 7 a (D±mzMB6 0 0 
nml^TEOSWil 7 b*r*i«Lfc*. COT 

eos sfk« 1 7 b * c m p &vmm LTzommzw- 
mtirz> 0 TEOS^fkHi 7 bit. &ms*)/> (o 

y 5 xv c v d ST-tta-r s o 
[oo5o]^fc TEos^ft^i 7 b(D±mcmm 

100nmiS(7)TE0Smi7c^litl> o C 
<DT EOS&fkUl 7 cti. CMPSTBffi^rnrci:* 

tc± urcHuSET eos mm \ 7 b osofs^aasafg* 
ffi*-rsfctofcti«**o TEos^ftaii 7 c«u m 

^fc^X^CVDftTfflffl-rSo TEOS«WklKl 7 
b<0±8IUcf±, T EOSKfkRl 7 cCf^TP S G 
(Phospho Silicate Glass) K«:i#«LTfcci;i \, 
[0 0 5 1 ] #lc, T E 0 S mitm I 7 c <D±,'flttC7 * 
hL/^Xhl3 6*iB«U C^7thl/^Xhl3 6 

i SEETQsOT«««l 1 (y-X, KU 
-TV) tD±SW>TEOS»fkKl 7 c, 17 bfccfctfS 
OGll 7 a«r»£T£o 

[0 0 5 2] ±,Ex-yf->^i, '^fkx'J^XK 



(6) SUN 2 0 0 0-1 8 3 2 9 9 

10 ■ ■ 

1 3lCjtr*TEOS&{k«l 7 c. I 7bW(/SO 
OBI 1 7 aOx 7 f>^U-h«f<^SJ;5^ft 
Tfri\ ^tt*¥SW*»«l l*#li»«6<D±ffl«:fll 
oTi^^fb^Un>fli i 3#5*££ttl$£;*ftJS:^J; 

[0 0 5 3] ttl^T, ±127* hU5/X bM3 6^77 
^tCLfc H7^X7f>^t U-b/UJffiRfflM I SF 
E T Q s 0*tt»^<*»« 1 1 (y-x. FU^V) 
^SSOgfkf U n yjgf l 3 £ h tmm 9 £ 

/o -r^e^c^D, ^«^¥?9#rK«i i (y-x. fu 

lc»3KfL3 8«r®fiE-rSo cox^y^ti, KfkS"J 
xo§? (y-htt^ffligisitf^JiifiSttertoitft^'J 

i^»«8R«6^jH<mn*i^<fc3k:"r*o 

20 So cntCcfcO, 7* hUVy7 7-f(DlB«l5»ttTO 
«ttB4g**-r*8Stt?L3 7, 3 8tfy-HSl0A 
(7-KIWL) tc3*LTSa»^T«fi£*n5o JS^ 
?L3 7, 3 8^-MllOA (7-FiWL) 

II 3 4i^ftX7f >^Lty»htSl OA (7- 
K«WL) OfJJIItc^-r F^*-;l/X^-+l-^?e^LT 

[0 0 5 4] 7* hb^M3 6*fifc£Lfc 

H6^t<t5^ 158(313 7. 3 8©(*lSStc^ 
30 ^'19, 2 5«tl?nMt§o ^7^19, 2 5 
tt, T E 0 S WLitm 1 7 c <D±«fc n JB^Fttft 
U» ^F-yLrc^?S B a B '>U3>Jl^:C VDj£T*«MS 

^?L3 7. 3 8 <D foment ££lck ^Bf&t^o 
[0 0 5 5] m 7 tC^T J; 9 T E O S &{fcl» 

1 7 c 0±tfBtclM/f: 2 0 0 n mig!KO«[fk^ U ^ >IK 1 
7 d Lft», ^«*SS 1^8 0 0 e C^gT^S!l 

5x h*>^>5 vfc*y— x^fxtcffli^cy^X^c v 

HHaot, 7^*1 9, 2 Sftfflfig-rS^t-WiS/'J 
n n gT^IA«fl 3 7, 3 8 ^ISSP^ 6 * 

^& U -t:;UigtRfflM I S F E T Q s (D^ffi!ft¥*tt:SI« 1 

i (y-x, KU>f» (cffiSL. ^F*Efij*«tt»i« i 

[0 0 5 6] *C 7* hUvX hJ3I^VX^tcL/cF 
^^X7^>^TlVi,!2}gfccfL3 7(0±iWOttft>"J 3> 
flgl 7d*KSLT7 , 7^1 9^ffi^BmS^5o ^ 
tc, ±127* FUvX hfli^P^-£Lfcf*, 7*FUi/X 
50 hJli^^vX^tCLfc K5^x-y^>^c : J. , .1iZI|<'|gSc7Dft${k 
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// 

>"jnv«17d, 17c, 17b, SOG8il7a*3 
ct httliaiK 9 5 CtlC&O, n */U 

Ml SF E TQ n<Dn + 1 4 b (y-X, 

KU-T» <£>±SR, *3<fct/pf-*4wl/M I SFETOp 

+ m^m&mmi sb (y-x, ku^» <D±giuc& 
muz i*jgritra 0 

[0 0 5 7] ^IC, ±327* hU^Xh Lfc 
Sfc, H8lC/TVr<fc3fc, ^ft^Un>8ii 7d<D±gf5tc 
fcT-y h^BL^iaiamSSO^lHBS^l 8 (Ml) k* 
&f£?% 0 try hSlBL*5<ttfSBl®BEiai 8 (Ml) 
C±, MA Sfki/ U n ym 1 7 d <D±SPlc«ff 5 0 n m 
m&<0**ym 1 8 a tmm 5 0n mlg^f^>t^ 
Fill 8 bfc4X/Vy#y V^£?iffifflU £6 
tC^cD±gWcIlIPl SOnmiSO^mfVll 8 
c tmW-2 0 0 nmSSoSfki/U n>«2 2 a <k£:C 
VD£T*«MSLfcf*, 7* Fl^yxhfM^vxytcLT 

[0 0 5 8] »{fc^U a>Rl 7 d<D±SWi: 

«i*Lft», ¥Wf*ss 1^800 m cmsremBmir& 

£tlC&K>. nft^l/MISFET^n^ 

fe? 1 4 b (V-X, FUY» O^ffi. pftMMI 

SFETOp* J&¥«#WflKl 5b (V-X, 

y) o*affe<fctf»a?L3 7t*«>ii*nfcyvyi 9 

©Sffitc<Sgffi<^*y5/yiM HJB2 O^JBdtsn 

a B cn^s, n + ^^m«ffi«i 4 b, P + i&*m 

Wffi&l 5bfc<t^77^1 9lcJSSe2n*BE« (tf«y 
h^B L. 1 /IKS 18 (Ml)) OftKfiSiSffiilill 

ot, £yhmBLtmm\B\m<DmimmM\ s cm 

[0 0 5 9] ±127* h bi/X FfM£f&£Lrc 

»s £-y h«B Lfc^fctfSSlJiEIBl 8 (M 1 ) Oil 
KIM F*>*-/UX^— 9-2 2 b*flM-T£o IMK* 
*-;UX^-^2 2 bfi. fcf-y MSB Lfc^tfRlJME 

t$i 8 cm i ) <o±autcc vDteTSft^y nvai^ti 

[0 0 6 0] H9tc^-TJ:-5^, tf-yFSBLfe 

<fct/JB' 1 mWM 18 (Ml) 0)±tS^IJ!J/53 0 0 n mfi! 
SOSOGl2 3a*xe>iflJL^ ¥#{*gfi 1 
£8 0 0°C, 1 #aS8M&8LTSOG«2 3 a£yy 
*»J ($*«5i6) f^o 

[0 0 6 1] S0GI2 3 aCD±S13^BII16 0 0 

nma«^TEOSHft«2 3b«:JtaLfc». COT 
1:0 S«ftlH2 3 b^CMPffiTBfJft'LT^OSrAi*^ 

igft-rso t eo sss{tM2 3 b(±, iMAtf^/y^-f 
F71 h^yy^y^y— xtfxtcffli^cT^X^c 



(7) fflJH 2000-1 83299 

/2 

[0 0 6 2] TEOStt{fcit2 3b4)±ffi£fllJP 

1 0 0 n mrm<0 TEOS (BfkflH 2 3 c ^iMt^ 0 C 
<DT EO Sfi£ftJ!2 3 cli, CMP&?mmZfttc£Z 
ic^fzmZT E 0 S&itmz 3 bco*ffiO«ffl4fi|«: 
hmt%tz*blcWffi'?&o T E O S(ttfklB!2 3 c (i, #J 

[0 0 6 3] ^tc, 7* hU^XhK*VX*tcLfcK 
^Yx>y^yyTg^??L3 8tcffli6iA^nrcy^y2 5 

/0 <0±fflJ(DTEO S«{fcDS2 3 c, 2 3 b, SOGJI2 3 
afc<fc£/Kfl^>y 1 7 d«£Lty7^2 SO 

S65fca-rsx;l/— 4^— ;U3 9%flgjSf So Ctf)i7f 
TEOS»ftl23c, 2 3b, K{k->»J3> 
Ml 7 dfc^tfS OGIK2 3 a Ul^-rSSfk^U n>M 

;l/-*-;l/3 9 i: t£*y MSB L©£fc^rntf£U/c:l§ 
\£y MfB L<0±fiBOSfl:S/yny|K2 2 a-^ 
it-T Fy*-/bX^-^2 2 b#^<gyn*^<fc5£-r 
£0 CtltCctD, X/l/-*-;U3 9tf^y h«B Lfctt 

[0 0 6 4] ^tc, ±ffi7* bk>^HS:|SiLft 
X;U-*-/U3 9<0rtSHc77^2 6£Jg/£-f£o 
^7^2 6t±. TEOS»ft«2-3c<0±«U:n}^FW 

y Lrx;I/-^-;l/ 3 9 ^rtStc^tc <h £ * ffM"T 

[0 0 6 5] m 1 0^^-rJ:9tC, TEOSgfk 

I23c cO±gptcM/p 1 0 0 n mgJSOSfk^ U n yjg 
JO 4 0SCVDST*liUc^ 7* FUy'XFfl^^X 

y k: u f 5 >r x >y ^ > ^-^lajaiaiKogfk y u 
4o^K£i-^o **V7is<<icftz>rc£{ti/vzi>m 
4 o(±, »a<-rs«fflKfflfflssiR?co»««ffi2 7 
«rJB«-r5iST?»»-r*»a«a2 7p^o^{t:yy n 

Vl^x ^y f - y y-f S SOX 7f->yxh7^tLTfiJ 
[0 0 6 6] :^tc. ±IE7* hUi/XhWSrBfcSL/c 

a, a(k*>y 3>Bi4 oo±gptc^gi. 3 /zmasoie 

SUE! 2 4€r«P.«JL, 7* h U^X MS^vx^tc L/c F 

7Yx7fy^t«i2 4fej;a : gfb^y ^>K4 o 

^ j ey7W«?S*5Htr«ittOil|4 1 a«:Jgfi!t-rSo * 
»IK!2 4(±, mx^Vy tf- h7Xh*^y7>i:€: 

y-x^x^ffl^fcy^x^c v DisrsaitiftT e 
osaiifciT*«o 

[0 0 6 7] ±(£-7^ hUi/xhJH*r**L/c 

fft, tfiliffi 2 4 cD±gf$lc n JK^Jffiift (P^tf'J y) F 
-7°Lrcfl|j¥6 0 nmSfiO^Sfli/y 3>]M4 2^C 
50 V Di£4JII^TS^ 6 0 0 ^^r/nlJuT'WiW-r^o CO^'i 
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[0 0 6 8] ^tc, 0 1 1 tc^-f ^fSfis/'j3 

>I4 2(D±mcM4 1 , 4 1 a©gg£ »3 fcff^KJf 
Wl^tf2/im§g) COS 0GI4 3 Lfc 
fft, S0Gi43^X7fA7^L, «6lCl§yiH2 4 

tCcfc «4 l . 4 1 aOrtffiiJ (rtiSfcJtffiES) te£ 

[0 0 6 9] #tC, HiaiHlBO«ft>"J^>fK2 4*133 
hUv r Xh^VX^tC?i4 l<DI*lSBOS0GK 

4 3i:?g4 10ffino|g|ftlR2 4 fcfc'j'xy hx-yf> 
^LT««»«[ffl8*K?C©«8[«S2 1 ^WM^r 
%>o C<Dt%, »4 1 ^BRHIlcc±a{t'>U3VM4 0^ 
i8oT^SOt% *OT«OT E0SttffcK2 3 ctfx 

4«:H5±I27* blsi/Xhm&s U 7 

U^O*fe^HH!lJc»fi!t^tiS*««ffi2 7i:Jiia(H]£Si: 

9112 7<Dit4 1 OrtSPtcS 0G14 3^Sof:^ 
^S[lI£S£D|&JiM2 4tfxv*y^Sftfc9T3Ci:«: 

[0 0 7 0] ^(C, 01 2£5^r«fc'5tc % ±!S7*hb 
f*X h«*B££Lfc», §sm®2 7 <D±gfHX§ifI 1 0 
n mSfiUTFOSffci' »Jn>l28^CVD £*H!^T 

»7 5 oxoa«T?«ia^So cosfk^u^yB2 8 

?n^c a{ks/y=ivaB2 8otn«^k:, $isa 
*>U3>H4 2tC K-y^n/cnff^^^si^k^n 

[0 0 7 1] S{k^»J=l>K2 8^±SP^ISff 1 

5 Onmgt^yt^ KM 2 9£C VD*££ 
ffl^T^5 0 0 0 COfi^T'it^L/cm> 7thk>'Xh 

is«rvx^tLrcK7^x'y^>y-e^^>^ h7-r 
km 2 gjoctt/gft^y n»»2 8%'*#—-y??% 

MKSfc, gffcS"J xi v« 2 8^&&aS*tt»Ki:* 
A i/ijayl4 2^6ft« «««« 2 7 T<ff$ 2 
tiSfS«iK«lffJSISjR?C«:JBj«"r*o CftK<k»K * 

^v-kjiMtRmu i s f e t tcmcmmmm^nrc 

[0 0 7 2] :*tC, 0 1 3 tC^T T EO SSgfk 

ia)±ffitci««Lrie»Bl3 0tl^ JS 

mwmcw i jh/ew i8 (mi) tc«fcc$ns}gfts?L* 

IfcJ:W^>tYh7^ FM*>^&£&»i3 2 a* 



(8) W b'U 2000-1 83299 

14 - - 

■Dffi*CJ;t)^>yX7->K3 2 b*t|QLT, 

AMI'S cfctfT^S^ C VDffitCcfcDJBfiE-rsc £ 
tti«o ¥S{tg«i£0^®icf-^y^3 1 

a, 7;U^x^/,Sl3 1 b ts&XSTZ y+4 V 7 4 
3 1 c*x/Vy#y>yjSic<fc9H;Bu cn*/^- 
xvyLT£2JHO*3 1 (M2) *&f&t%o 
10 [0 0 7 3]**tc, TE0S®{t§!3 3 a, SOGI 
3 3 b48<fctfTEOS!Mfc«3 3 c *Jt«LT»Hllft» 
M3 3*J&SU g?2JfE;feg3 1 (M2) <bH?]«Hcy^ 
^3 5£JB/£U 5 ^>tC^3)iE^l3 4 (M3) *JB/£ 
LT, Hn:/7tDRAMA^tfaS«o £ 

[0 0 7 4] #tc, *HJfi^)JI5ffi«:JgfflLfc<6colf«S 

14-01 8*ffl^TSMfl-r5o 
20 [0 0 7 5101 4t±, §5120 i 2£SLfc*»*S2 
7 ^8St S v"J xi yfll 4 2 OrtHSfe J: tfftg 

Etc, i/>;=i>fii^c»s53giB«i4 4^»flc^nfcisffl 

uu^e^6as3gfi!»i4 4«r«ii'r5S<k>'yzi>H 
2 8 mmmmunt Lrmmt *• 

[0076] 01 5 fix Sufe0 1 2JC^L/£»»t5ffi 

mmm 2 7 u 3 4 0 <o±mcmm 

2 4A^-«wi»ii*nfc«ia»«fflS«3R : Fc*^i-o 

fe<ttf^affio-a5«:»a-rssfk5/y xi>H2 8"*^s 

«ftlft#8i:LTail6-rSo 

[0 0 7 7] 0 1 6ft I 5tSLfc»ffl««2 

Eco-sistc, ^yn>«i^e,fts^fii4i4 4 3b^dtsn 
ft**B»«fflsaisR?c*si-o »«««2 7*tBjse-r 

S^*gfi5/»JayH4 2 0rtBffifcJ;Wgffifi!)-SSle: 
JBd£Sti/£:>"j3>fi^6ftSgSettl4 4*^fl-r^^ 

ft u 3 >r 2 8 tfBmmmm t l xmmt % • 

40 [0 0 7 8] 0 l 7tt, lufS0 l 2 tSL/-c»»-r§* 

m&2 7©»m<oaft'>y 3>si4 oo±«k:tt«Bi 
a<i2 7*«ds-rs*igfl->u=i>iK4 2«ortaffi** 

■So 

[0 0 7 9] 0 l 8tt, fflfS0 l 7lC;SLfcS«Hffi2 
7 ^rttM-T S ^^iiW. U xi >|K 4 2 <ort iWifiifc , ^ 'J xi 

>«i*^4s«ie«i4 4ft^«snfctii««affl8ajR 

?C«rjn-To S««<£2 7€:ffiiS-r5^tSf B '>';xi>IS 
j<7 4 2^rt»^|ii|HcffM^nrc^';z]>a^b^:^^ftl4 
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4 zmmt s m<t ^ 'J ^ >as 2 8 # siteMttm t l t 
watts. 

[0 0 8 0] 443. **SS<0©tST?ti, IKIS2 7 

fVt-T FU5D lc£^Ttf5f£LT&<U\, 

[o o 8 i ] 01 9 1±. wmmmtszuyis- hmmt^ 
mi* -> u ^ yiitc <fc r> Tft'5fi£^ ft. y b- h mi® tf&m 

fcS«*?(i ii) fcistf ***S«tWr*SBttf:r 

[0082] sa^(iii) (i, 7 u- FmnsrEtcg] 

WHtf £;£{t LT, v-rfttOBlia^tcfevT €>§»f 
S«3R?(il)ti, 7U-hWfcB<3E£fl:b 

[0 0 8 3] CO^K, *HSfi©Jgjgtc«J:ft(f, 7b 
- h «S*«attO At" C V D STJBfiH L fcf - * > tM 
hv-f FH2 9KJ:-3T««-rsC4:H:J:0, 7"U-h 

[0 0 8 4] tl±. **W*JCj:oT*Sftft«K*» 

fiu aS^JSOJBffi $ ti 3 £> <D * < , O 3ggr «: 

[0 0 8 5] 0!l*«f. *JlfilS(DJBlBTt±, D R A MICHS 
[0 0 8 6] 

[0 0 8 7] *f6W(cj;ncf, §»Ms«#**icg{ks/»j 



(9) *$»H 2000-183299 

[0088] src, mmm^om^mmmmmmmm^ 

*m%£ttfT%Z><DT\ D R A M tC $5tf S'J7l/7*> 

[0 1 ] *«WO-H«0»l»t?*S1««*8lfflSS* 
D R A M«r^"r¥»f*WEOH«»fffiHT* 

?** r * D R A MOS!tt£&*3K?¥W*&«0Sffi 
CH3] *«WO-H«<7)JI5»ra5*1l»«[««ffl8»IS 

20 d r a M(Dm&ftm*7rs?¥m&m&<Dmu 

[0 4] *«tHO-SB»CD}gjS-ea5Sfll*«*ffl8«aR 

?**rf £> D R A M©«a#ft*;jVr 

ess] *mm-nm<DBmT'hz>mmmmmumm 

^^WTS D R A M©«jfi^j£*S-T¥««:«Soa« 

[0 6] *ma<D-nMv>Bmv&zmmwmmBmm 

TZ^TZ D R A M©iBfi^rffi*^r*il|(«6ROB!B 
30 Krffi0T-fe§ o 

[0 7] *«no-Htt^«T««WfHSfllffiSSX 
D R A MaH&£j£«ii?r¥W*&&QSffi 

D R AM(0Sjt^a^^-r^ii{*»S(0gg|5 
«fffiil§lT'fe-& 0 

[09] ^.mnco-mmmmx'^^mmmmnmm 

l-*m-trZ, D R A MO«3S^S%^-ri|i«|fM&tEO»ffi 

40 [Eio] *«*o-nasojgii-pj&*i««#affls« 

*?**r-r« D R A McOliji^te^^f ¥#f*»«cos 
SP»fffi0T-«.?>o 

[011] *«WO-*fflS<0JB«T , fe*1f 

liS^^^i-rS D R AM<0!ffl$;fi&£^¥^ttMffi<D'ii! 

[012] *ma<n-nmwmvsr>zmmwmm®m 

Mtttiir & D R A M^^^ii^S-t^^J.EffiODii! 
[0 13] *%^05-Hi6Eco^S6T*fe51f^S«fflgS 
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[hi 4] *mi(D-'Mmmm?&zummmimm. 
[hi 5] ^m<D-mmmmvh^mwmm^m 

[hi 9] ®mm¥v>m±&mictt-fz>&mttt7is- 

1 

2 pjg^x/l/ 

3 pfl5^x;l/- 

4 nfg"7x;l/ 

5 -r-< — -f*Jz.A> 

6 #Ji«ig 

7 31$ 

8 mtyv^ym 

9 y-HfifiUS 

i o y-h"i*i 
ioa -y-hfiffi 

1 0 B V— VMM 
ioc y- FfPI 
10a 

10b ^Zy-f^ Y^-< FSS 
10c ^>^7^»K 
1 1 TOHfe^mttflftt 

12 tfvyiftil 

13 g{fci"J=JMffi 
1 4 TOHfe^jfttflM 
14a n- B*m»m® 
14b n* JB¥i§{*fl$ 

1 5 ^m.vs*m&mm. 

15a p- fl5*#ft« 

i5b P + t&m#mm 

16 +J--C F-7* — ;U7.^-+t- 

1 7 lifta^^iK 

17a SOGH 
17b T E 0 S KEfkK 

i7 C t e o s m<tm 
1 7 d mit'>'j^>m 
i 8 cm i ) mi m&$& 

1 8 a -f 

1 8 b f-fy-i-j Yv<< FBI 



(10) 2 0 0 0-18 3299 

/S • - 

1 8 c 2>7Xr->m 

19 7*7 y 

2 0 'JIM FJf 
2 1 &^?L 

22a zi y|JI 

22b F-7*-;l/X^-+t 
2 3 JS/Pd^ll 
2 3a SOGI 
23 b TEOS&ftH' 
/0 23 c TEOSttffclK 

2 4 tmm 

2 5 7°7 ^ 

2 6 7°7 ^ 
2 7 

2 8 gffcf'JnVlSi 

2 9 'f-ZS-f-^ by-< FflM 

3 0 MUM 

3 i (M2) mzmstt 

3 1 a =f-Z>m 
20 3 1 b 7;t/5--7All 

31c f^Vt-l'hy-l'KI 
3 2 7*5*' 
3 2a 

32 b 5<>ifXr-ym 
3 3 If f?8*ftlil@t 

33 a TEOS&fkJSI 
33b SOGI 

3 3c t e o s mm 

3 4 (M3) ^3HE^ 
SO 3 5 7°^ i7* 

3 6 7*M/->"XhI 
3 7 85t9?L 

3 8 S5«?L 

3 9 X/b— ;l/ 

4 0 M/k^Uny®? 
4 i ffi 

4 1a if 

4 2 ^ISffi^UnviK 
4 3 S 0G8I 
40 4 4 ->'j3>&^&&£ggfi*8r 
A ^t'J7U^i« 

WL 7-KSl 
R I. tf^h^ 
C fltffiWftfflSftX? - 

Q s ^ty-tryUSBJfflM I S F E T 
Q n n^**;UM I SFCT 
Q p pf-**;UM I S F E T 
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(11) 



mil 2000-18 3 2 9 



[01] 




10 10 



CH2] 



CH3] 

B 3 



• B_ 



12 12 q 12 12 



12 9 g 12 



867 25 7 68 3 786 4 




[0 15] 
0 15 



im i 6] 

% 1 6 
c c 



[B 1 7] 
SI 1 7 



(12) 



Vf\H\ 2 0 0 0-18 3299 



CH4] 



[13 6] 
B 6 



25 19 2 13, 




[05] 




im i 8] 

& 1 8 
c c 

29 28 27(42) 29 28 27(42) 




1 9] 

J 9 



_ 80 

i so 

u 

40 
20 
0 





(i) 


























(ii) 













































-3 -2 -l 0 1 2 3 
Voltage (V) 
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(13) 



Vi'\S'f\ 2 0 0 0-1 8 3299 



CH7] 
B 7 

A B 
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(14) f$CH 2 0 0 0-18 3 2 9 9 

[B9] 
B 9 

A ^ B 




im i o] 

BIO 

A B 




— 14 



tSIJH 2 0 0 0- 



18 3 2 9 9 



[011] 

a i 1 

A B 
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(16) WIj'B 2 0 0 0-18 3299 

[0 13] 

m 1 3 



A _ B 
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